Background: A major limitation of cervical cytology is the unsuitability of proportion of smears submitted for analysis and for cytological assessment (unsatisfactory). This study examines the prevalence of unsatisfactory Pap smear, clinical history and diagnosis in the Department of Pathology, Korle-Bu Teaching Hospital (KBTH), Ghana. Materials and Methods: A retrospective review of 15,290 cases spanning 12 years (2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016) was carried out at the cytology unit of the Pathology Department of the KBTH. Out of the 15,290 Pap smear records retrieved, 2347 reports were excluded leaving 12,943 for the study. All unsatisfactory smear cases were analyzed and categorized using the Bethesda 2001 System. Results are presented using descriptive statistics. Results: The overall prevalence of unsatisfactory Pap smear was 402 (3.1%). Routine screening smear accounted for 115 (0.9%); reports without clinical history and diagnosis gave 21 (0.2%) and cases with clinical history and diagnosis were 287 (2.2%). The common cause of unsatisfactory Pap smear was scanty cellularity 222 (1.72%). Patient's history accounted for the least cause of unsatisfactory Pap smear 2 (0.02%). Conclusion: Pap smear results reported as unsatisfactory could harbor cancer malignancy. Samples should be taken by well-trained persons.
INTRODUCTION
Cancer is a global health concern. Millions of individuals have been diagnosed and several affected Open Access and also the premier teaching hospital in Ghana. The Korle-Bu Teaching hospital has a bed capacity of over 2000 and offering medical training for medical doctors, nurses and other health professionals. There are 17 clinical and diagnostic departments/units in the hospital. The hospital is host to the National Centre for Radiotherapy and Nuclear Medicine which functions as a referral centre for the management of cancer supporting other specialized services such as renal transplantation, DNA investigations and brachy therapy for the treatment of prostate cancer. The study was carried out using data from the cytology unit of the Pathology Department of the KBTH.
Study Design and Sampling
The study was retrospective review of all Pap smear registry data of women who underwent Pap smear at the cytology unit of the Korle-Bu hospital spanning a period of 12 years (2005-2016) . The study used a hospital based registry which has a catchment that covers the entire southern part of Ghana and beyond without any well-defined population. However, under the period the studied, 15,290 conventional Pap smear test reports were retrieved. The cytology unit actively collects data on all Pap smear cases presenting to the hospital for possible diagnosis of cervical cancer. The data sources are often from either women regular visits to the various clinics and wards of admission or by referral to the unit from within the hospital or outside the hospital. A special case folder is created (folders) within the unit to abstract needed information with succinct case definition. Information on the clinical history of patients was extracted from the medical folders of each client through a careful sifting of the records.
Analysis
The reports taken from the archives had their covers cleaned and the total Pap smear reports were noted as 15,290. Out of the 15,290 reports, 2347 (both missing reports and lack of TZ components reports) were excluded so 12,943 reports were left for the study. The criteria for the unsatisfactory diagnosis were according to the Bethesda System 2001 and their causes categorized as; sampling error due to inadequate number of well preserved and well visualized squamous epithelial cells (minimum of 8000 -12,000 for conventional Pap smear)-thus scant cellularity (<10% of slide covered by interpretable squamous cells), processing error due to poor fixation, air-drying artifact or contaminants obscuring over 75% of the epithelial cells and cellular material too thick or multilayering smear, presence of obscuring error of the test due to cells being too atrophic with blood and or inflammation obscuring over 75% of the epithelial cells, excessive cytolysis, broken slide, and lack of patient's history. The 12,943 reports were reviewed for unsatisfactory diagnosis in line with their respective clinical history and diagnosis viz. age, and their causes were noted, counted and grouped into the various categories. The frequencies of the various categories and what constitute them were determined. The prevalence of the unsatisfactory Pap smears in percentages annually were determined and the overall prevalence within that time frame was also known. The prevalence in percentage was calculated as; (total unsatisfactory Pap smears/total Pap smears) multiply by 100. The data was exported into Microsoft Excel and SPSS version 16 for windows and further analysis. Ethics approval was sought from the University of Ghana Ethics approval committee 3. RESULTS
Population Characteristics
A total number of Pap smears and smears rejected as unsatisfactory reviewed over the twelve year period (Table 1) . A total of 15,290 conventional Pap smear test reports were retrieved for review from the archives at the cytology unit of the department of pathology, KBTH over a twelve-year period. Out of the 15,290 Pap smears reports, 529 were missing in the archives, 1818 were limited by lack of transformation zone component and so both (2347 reports) were excluded from this study. The entire Pap smear reports for 2011 could not be found from archives and were excluded.
The total Pap smear over the period was 12,943 and unsatisfactory Pap smear was also 402. The aver-J. Biomedical Science and Engineering Table 2 shows the various causes of unsatisfactory Pap smears in line with clinical history and diagnosis. Scanty cellularity 77 (0.6%) gave higher number for almost all the clinical history and diagnosis with routine screening. This was followed by uterine fibroid 52 (0.4%), infertility 27 (0.2%) (amenorrhea, dysmenorrhea, menorrhagia, dysuria, leiomyoma), cancer 20 (0.2%) (cervical cancer, endometrial cancer). Accordingly, the least factors that accounted for the unsatisfactory Pap smear were post-menopausal bleeding, bleeding in urine) and cytolysis 2 (0.02%)
Causes of Unsatisfactory Pap Smear and Associated Diagnosis and Clinical History

Cause Specific Categorization of Unsatisfactory Pap Smear
The results presented in Table 3 show the frequency and annual percentages of the unsatisfactory categories based on their causes. The total and annual percentages of the unsatisfactory categories were presented according to each year. The unsatisfactory categories based on their causes were reported. Sampling error gave total unsatisfactory rate of 222 (1.72%), processing error gave 46 (0.36%), inherent error of the test was 132 (1.02%) and patient history was 2 (0.02%). Table 4 shows the various categorization of unsatisfactory Pap smear. Scanty cellularity was the highest recording 222 (1.72%) followed by obscured inflammation 69 (0.53%), blood obscurance 56 (0.43%), thick smear 17 (0.13%), with the east being cytolysis 7 (0.05%) and patient history 2 (0.02%). Continued   2008  26  2  1  1  6  0  2  0  0  38  2009  25  2  1  0  5  0  4  1  0  38  2010  35  0  0  3  5  0  4  0  0  47  2012 
Year to Cause Categorization of Unsatisfactory Pap Smear
13 3 0 1 3 1 12 0 0 33 2013 17 1 5 3 5 0 8 0 0 39 2014 14 4 0 1 13 0 8 0 0 40 2015 6 0 0 0 2 2 6 0 0 16 2016 3 0 0 0 3 0 5 0 0 11 Total 222 17 14 15 56 7 69 2 0 402 Total Pap Smears 12943 % 1.72 0.13 0.11 0.12 0.43 0.05 0.53 0.02 0 3.1
Prevalence to Year Specific Rates of Unsatisfactory Pap Smear
The graph presented in Figure 1 shows that over the years, the highest number of sampling error 
DISCUSSION
The purpose of this study was to determine the prevalence of unsatisfactory Pap smear in the department of pathology, KBTH and to know the various causes in line with their respective clinical history and diagnosis. The overall prevalence of unsatisfactory Pap smear in this study was 3.1 percent. This estimate is lower when compared to reports from studies done in India, Italy and Taiwan but on the rise when Netherlands [17, [19] [20] [21] [22] . Though the annual prevalence of unsatisfactory Pap smear demonstrates no consistent pattern, year on year prevalence appears to be on the decline. From the annual prevalence in percentages of the unsatisfactory Pap smears, the year 2007 recorded the highest prevalence of 5.3 percent. There was however no suggestive trend or pattern to conclude that the higher the total number of Pap smears or unsatisfactory Pap smear, the higher the prevalence in percentage of unsatisfactory Pap smear to demonstrate any association.
Despite, the study's inability to determine specific cause attribution to the Pap smear decline, the increasing training and clinical experiences of laboratory scientist at the Cytology Unit of the Korle-Bu Teaching Hospital (KBTH) might play a role.
Though the current study had a lower rate of unsatisfactory Pap smears compared to previously reported findings in India, Italy and Taiwan, the rate (3.1%) remains high because unsatisfactory Pap smear rate of all categories according to reference books should be between 1% to 2% This is against the background that longitudinal studies of women with unsatisfactory Pap tests have reported an increased risk of epithelial abnormalities [18, 23] . The higher prevalence could be attributed to the conventional approach of Pap smear preparation done at the department but not the liquid-base technology that is able to significantly reduce unsatisfactory rate [14, 24] at the time of the data period. The common reason for unsatisfactory Pap smear in this study was scanty cellularity followed by obscuring inflammation and blood. Scanty cellularity as a cause of unsatisfactory Pap smear has been confirmed in previous studies [17, 20, 23] . It is not surprising to emerge as the most common cause of unsatisfactory Pap smear. The increasing contribution of scanty cellularity to unsatisfactory Pap smear rates may be explained within the context of its relationship with the technique of sampling. Thus, sample taking by well-trained persons might contribute to reducing the overall rate of unsatisfactory Pap smear. In the current study, though lack of Transformation Zone components in a smear was not considered as unsatisfactory, it is related to sampling technique giving about 1818 excluded reports in this study. The type of sampling device used can also influence specimen adequacy and smear quality (thus present of TZ components) and necessitating the adoption of proper sampling device is encouraged [3, 25] . As reported in previous studies elsewhere [3] , scraping the cervix with the extended tip of the spatula followed by using a cytobrush gives adequate samples far better results [3, 25] .
Adopting this approach will be key to enhancing the quality of the sampling. In terms of frequency in the current study, obscuring inflammation and blood were the next most frequent causes of unsatisfactory Pap smear and were related to the obscuring error of the test. Consistent with previously studies by McGaraghan and Smith-McCune in 2000 and by Owens and colleagues in 2013, Obscurance by blood or inflammation as a cause of unsatisfactory Pap smear [14, 20] results from obscuring error of the test. It is the recognition of this error that led to the bringing on board of the liquid-based sampling method that is able to correct the anomaly and generally decreases obscuring problems [24] .
This current study had significant rate from this error because, the department of cytology still uses the conventional method of Pap smear preparation. Improved patient preparation or clinician technique (thus not sampling during the patient's menstrual period) may correct or reduce this cause of the unsatisfactory by obscured Pap [12, 26] . Beyond improving patient preparation, careful attention to transferring of cells onto slide (thus smear preparation), immediate and proper fixation can address thick smear and air-drying problems [3, 25] since these contributed to the causes of unsatisfactory Pap smear under processing error in this study. Better processing of Pap smears therefore yields quality or satisfactory smears for cytological diagnosis [3, 25] .
In our present study, patient's history was labeled as unsatisfactory though the number was not high. Care should be taken to avoid such clerical mistakes. There is little extensive data on how patient history accounts for unsatisfactory Pap smear. However, we found patient history potentially resulting from clerical errors to be responsible for 2 (0.02%) cases of unsatisfactory Pap smear, a development which rarely occurs. None was labeled as unsatisfactory due to technically broken slide and this quality of handling of Pap smear slides should be maintained.
Following a classical definition of unsatisfactory Pap smear as an unreliability in the detection of cervical epithelial abnormalities [18, 27] , the definition is relevant in patient management especially within the context of this studies and its findings.
As suggested in previous studies, considering unsatisfactory Pap smears as negative is problematic since negative means absence of disease (SIL or malignancy) and may not prompt adequate follow-up measures [17, 24] . Evidence exists on the possible outcomes when unsatisfactory Pap smears are considered as negative because strong association between false-negatives and unsatisfactory specimens has been amply documented in retrospective studies [17, 18] . Thus, a clear operational definition would need to comply with, for which clinical significance of such smears would need to be determined as well.
The recommended management for unsatisfactory Pap test is to repeat within 2 to 4 months, but this is hardly done in the present study setting due to the patient's inability to comply usually resulting in missed screening for these women. Similar observations have been reported in low resource settings particularly in different parts of Ghana where infrequent screening opportunities [8, 9] exist. Due to the difficulty with the management of unsatisfactory Pap smear, some studies have posited the need for re-screening though re-screening of previous false-negative Pap smears in patients with current CIN 3 and cancer appears difficult in resource limited settings [13] . Notwithstanding, Davey and others study are reassuring in terms of how retrospective re-screening of previously false-negative patients with current CIN 3 and cancer was proven be unsatisfactory after review [13] , a finding consistent with earlier studies [16] [17] [18] . This calls for the urgent need to have repeated screening whiles minimizing the quick disposition to consider screening results as false-negative.
Unsatisfactory causes were also reviewed in line with their respective clinical history and diagnosis for which unsatisfactory rate from routine screening accounted for 0.86%, whilst and unsatisfactory rate in reports without diagnosis and clinical history was 0.17%.
The clinical history and diagnosis is mostly the primary reason propelling women to do Pap smear in the study setting. The indications as reflected in this current study suggest that patronage by women to do medical check-up for Pap smear is not on the rise because possible predictions could be made from such perspective on the number of women who do Pap smear screening. Mostly, sampling from women with clinical history and diagnosis of any kind especially malignancy and some benign is a bit challenging and could lead to unsatisfactory smear. This observation carries some veracity particularly when it has been established that additional clinical evaluation, thus inflammation and bleeding associated with CIN 3/carcinoma and some benign cases may cause partially obscured or unsatisfactory Pap tests [16] despite the suggested guidelines [13, 16, 28] on having additional clinical evaluation on women with symptoms and abnormal physical findings [16] . The adoption of continuous quality improvement measures and giving of feedback on quality indicators is critical to decreasing unsatisfactory Pap smears as it has been confirmed in different settings so that CIN 2/3 and invasive carcinoma, are not harboured [15, 24, 28, 29] .
LIMITATIONS
The major limitation of this study is the possibility for data entry errors from the source data. The study relied on secondary data over the years. However this is the best available data from the cytology unit that has been documented. Our inability to access background characteristic of the women limited the authors from establishing some association with the profiles of the women. Due to the fact that this study was informed by data from a single facility, making generalization of findings difficult. However this study would serve as a baseline for further research to compare all the regional and teaching hospitals to better understand the national prevalence of unsatisfactory Pap smear.
CONCLUSIONS
This study to the best of our knowledge, is the first ever study on unsatisfactory Pap smear in Ghana. J. Biomedical Science and Engineering
The study identified scanty cellularity as the main cause of unsatisfactorily Pap smear. The 12-year prevalence compared to other studies is higher though incidence appears to be on the decline year on year. It is expected that the cytology unit adopts the liquid base preparation to get a monolayer smear and to lyse any blood obscurance to avoid unsatisfactory Pap smear.
The study has also provided evidence for the need to train staffs who take the Pap smears to increase their confidence in taking the smear due to high number of scanty cellularity's reports and lack of TZ component whilst encouraging the use of the recommendations that the right sampling tools be used. Computerized based archives should be implemented at the department since there was significant loss of reports and moreover the entire 2011 reports could not be found from archives.
